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GENERAL NOTE 


Owing to the current nature of the investigations men- 
tioned in the Technical News Bulletin, sometimes it will be 
impossible to supply printed information regarding them. 
However, in these cases, when the investigation has progres 
sed4ufficiently far, the Bureau will be pleased to furnish 
technical data to those engaged in the particular applica- 
tion of the subject, in order to avoid the delay incident to 
publication. 


ee ee 


The Bureau of Standards recently completed the drying 
of three experimental pots (outside dimensions 3 1/2 feet 
high by 4 feet 9 inches in diameter, and a maximum wall 
thickness of 5 inches), designed to be used in the melting 
of glass. For casting each pee gohethalt tons of slip were 
required. 

The first step in the production of these large pots 
was the making of the plaster mold in which they were to 
be cast. Ten tons of plaster of Paris were used in this 
undertaking, and several problems of interest developed in 
the course of the work. It was found that a coddle (tempo- 
rary form) made of battleship linoleum and reinforced with 
wood slats, which had been used in previas work of this 
kind, was not sufficiently strong to withstand the hydraulic 
head of five feet of plaster slip. Special precautions were 
also required to adequately seal the bottom of the coddle. 
In addition to this the eqiipment available necessitated 
Mixing and pouring as many as eight batches of three-hundred 
pounds of plaster (plus water) each, in the casting of a 
Single section of the mold. Since the various sections had 
to be turned to the proper shape, the batches of plaster 
slip had to be retarded progressively so that the entire 
section would set tiniformly. If this had not been done,the 
bottom part of a section would have set up too hard to be 
worked with the hand tools employed, while the top layer 
would still be too soft. 
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A coddle of sufficient strength was made by using 
Number 20 gage sheet tron secured by means of small 
bolts. The bottom of this coddle was sealed by setting 
it in a groove in the plaster base and filling this 
groove with plaster, which was allowed to harden before 
the casting was started. The groove was about one inch 
wide by one inch deep. After several experiments with 
an organic retarder it was found that the addition, to 
every batch of 300 pounds of plaster, 6f one ounce for 
every batch remaining to be poured produced the desired 
time of set. That is, if it was estimated that six 
batches would be required to cast a certain section, six 
ounces of retarder would be added to the first, five to 
the next, and so on. The mold was cast and turned to 
shape on a surfacing wheel which is ordinarily used in 
grinding the faces of special refractory shapes and which, 
in this case, functioned as a turning wheel or lathe. 

The mold. was constructed according to designs de- 
veloped at the Bureau and photographic records were kept 
of the various stages of the work. 

As previously stated, one and one-half tons of slip 
were required to cast one pot, and no particular difficulty 
was experienced in this phase of the work, although it was 
necessary to blunge the slip in four separate batches, keep- 
ing the first agitated in an especially adapted mixer until 
the last was ready for casting, The body composition and 
deflocculating agent were the same as used in the casting 
of much smaller shapes, the only departure from the usual 
procedure being in the greater amount of time required in 
preparing the slip and the time required for the slip to 
set up in the mold. 


2 Use of Texas The Bureau of Standards recently conducted a short 
Kaolin in White- investigation on a sample of kaolin taken froma large 
ware Bodies deposit in Texas. The material was practically pure 


white in color, very uniform and, as received, was com- 
paratively coarse grained and without plasticity. 

Six whiteware Bodies, varying in ball clay content 
from 0 to 14 per cent, and in which the English china clay 
was replaced in increasing amounts by Texas kaolin, were 
prepared and made up in the form of test bars, circular 
discs, and 5-inch plates. These were fired to cones 8 and 
10. The test bars were used in determining shrinkage, 
transverse strength, and absorption, and the discs were 
used in determining relative resistance to impact. In ad- 
dition, several shapes were made by the casting process, 
using slips containing Texas kaolin. The bodies obtained 
were very high in transverse strength when dried. The 
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fired bodies were of an exceptionally white color, but 
had a high absorption, and were correspondingly low in 
transverse strength and resistance to impact. The glaze 
specimens were very good as regards resistance to craz- 
ing. The results as a whole indicated that Texas kaolin 
could be used satisfactorily in whiteware bodies, but be- 
cause of the relative coarseness of grains and its high 
refractoriness, it would require more preliminary grind- 
ing than the English clays as well as the use of a larger 
percentage of ball clay to pooduce the desired dried and 
burned structure in the body. 

Refractory brick were also made, using the Texas 
kaolin, both the grog and the bond being composed entirely 
of this material. The brick required burning at tempe ra- 
tures equal to those used in the production of diaspore 
and silica brick, but when made in this way the product 
appeared to be of very good quality. 


8 Investiga- An inspection trip was made during the past month 

tion of Physi- by a member of the Bureau's staff for the purpose of 

cal Properties studying various types of natural stone in actual use. 

of Building The cities visited were as follows: New Haven, Conn., 

Stone Hartford, Conn., Providence, R.I., Boston, Mass. ,Spring- 
field, Mass., Albany, N-Y., New York City, Philadelphia, 
Pa., Wilmington, Del., and Baltimore, Md. Over 400 ex- 
amples of masonry were examined which were of interest 
in connection with the study of weathering qualities. In 
most ¢ases the stone was identified as to type and sources 
Four state capitol buildings, exemplifying the use of 
particular stones in large and costly structures afforded 
an opportunity of studying the materials under practically 
all conditions of use and architectural treatment. The 
New York State Capitol building, which is the most costly 
building in this country (25,000,000), is constructed of 
granite from Hallowell, Me., and has interior stone work 
of sandstone and marble from a great many localities in 
this country as weil as abroad. The very elaborate 
marble capitol building of Connecticut illustrates one of 
the few uses to which the material from Hast Canaan, 
Conn., and other marbles of that vicinity have been put. 
The Rhode Island State Capitol, which is a more modern 
structure of Georgia marble, exemplifies the tendency 
of builders to use materials from afar when as good or 
better may be obtained near at hand. The old state house 
at Providence is 184 years old and is of considerable in- 
terest in studying the weathering qualities of the much 
used brownstone from Portland, Conn. 
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4 Circular on With the growing demand for the inspection of struc- 

Inspection of tural materials there has been an increase in the number 

Portland Cement of inquiries received at the Bureau as to proper methods 
for carrying out the inspection of Portland cement. Much 
has been written about the inspection of Portland cement, 
but it appears that there is a real need for a paper deal- 
ing more fully with the work from an inspection viewpoint. 
Based upon the experience of the Bureau in caring for 
Government purchases of cement, Messrs. John R. Dwyer and 
-Roy Ne. Young of the cement section have prepared a paper 
entitled "Inspection of Portland Cement". Often an in- 
spector who is familiar with the various mill processes 
involved and the routine of inspection is called upon to 
make a decision which has no precedent in his experience. 
It is not intended that this paper shall be so far reach- 
ing as to be of assistance in all such cases, but during 
long expertence in this work at widely scattered points 
certain procedures of inspection as outlined have been 
demonstrated as being the most effective in avoiding com- 
plications and in holding the confidence and respect of 
all parties to the transaction. 

This paper was published as two articles appearing 

in the August and September 1923 issues of the Concrete 
Magazine. However, to give it wider circulation and to 
care for the inquiries more promotly the Bureau has pre- 
pared it as a mimeograph circular and copies may be ob- 
tained upon request. It is hoped that the information 
it contains will ve of assistance in conducting true 
inspection of cement. 


5 Elastic In connection with the work being done for the Bureau of 
Properties of Mines in its study of mine column failures, the elastic 
Birmingham constants have been determined on four samples of the iron 
Iron Ore ore from the Birmingham district. Special apparatus had 


to be made for this purpose. The modulus of elasticity 
values determined ranged between six and nine million. 
Measurements of the lateral expansion of small columns of 
the ore when submitted to longitudinal compression indicated 

an appreciably greater expansion near the ends than at 
the middle point. 


6 Standard A new standard, High Carbon Ferrochromium, No. 64, 
Samples has been released for distribution with a provisional 
certificate. Renewal No. 9b, Bessemer 0.2 Carbon Steel, 
is in the hands of the ccoperating analysts, and will be 
released for distribution with a provisional certificate 
before September 1. The machining of a new standard 
sample of acid electric steel is progressing satisfactorily 
and it is hoped that this sample, which will be known as No. 
65, will be ready for distribution among the cooperating 
analysts by August 15. 
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weer roper- During the past month six additional high temperature 
ties of Metals tensile tests were made on samples which had been subjected 
at High Tem- first to water quenching from i830°F and tempering at 1200” 
peratures. F. These tests vere carried out for a manufacturer of high 


chromium copper steel. The results of this treatment are @ 
somewhat higher proportional limit at ordinary temperatures 
than is obtained from the water qrench without subsequent 
tempering, but at elevated temperatures practically icenti- 
cal resuivts were obtained. About 45 drop tests were made 

at temperatures between 1800 and 2200°F. ona series of 
nickel~chromium steels, as part of the study of air harden- 
ing of rivet steels. 


8 Quenching The Metallurgical division of the Bureau has started 
Media for Heat to prepare a repert covering quenching diagrams of carbon 
Treatment Steels in relation to quenching media for heat treatment. 


This report will probably be finished this month, and will 
be presented before the Septemoer annual meeting of the 
American Society for Steel Treating. 


9 Service he Bureau has been requested by the American Society 
Life Tests for Testing Materials to take charge of exposure tests on 

of Screen screen wire cloth. The program will include exposure tests 
Wire Cloth of standard No. 16 mesh screen, made of copper, commercial 


bronze, low brass, aluminum bronze, silicon bronze, and Anm- 
brac metal. It is planned to expose the specimens at four 
locations; an inland iocation, an industrial center, on the 
seacoast in a temperate climate, and on a tropical seacoast. 
The cloth of each material will be exposed in painted frames 
capable of withstanding the elements. These frames will be 
of three types, 12 x 12 inch wood, 30 x 36 inch wood, and 
50 x 36 inch metal. 

The problem of suitable places for the exposure tests 
has been taken up with the various cooperating manufacturers, 
the Bureau of Mines, Bureau of Lighthouses, and the Panama 


Canal. 
10 Special Some very satisfactory tests have been made using cast 
Refractories crucibles made from fused zirconia for melting platinun, 
for Platinum chromium, and silica. One of the most interesting tests 


was the fusion of silica sand in a zirconia crucible in the 
induction furnace. No slagging or erosion of the zirconia 
by the fused silica could be seen on breaking apart the 
solidified melt. A cast crucible with walls 2 mm. thick 
had sufficient strength at 1750°C. to hold a 150 gram melt 
of pure chromium. The walls of the thin crucible were with- 
out any outside support during the test. 
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11 Progress 
in Electro- 
plating 


ie Use of 
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At the annual convention of the American Electro- 
platers society in Milwaukee a report was rendered on 
the work of the Bureau in this field during the past 
year, including the principal conclusions of the various 
researches. Great interest was expressed in this re- 
search work and a unanimous vote of thanks was extended 
the Buresu for its efforts in this field. 

A research associate engaged by the International 
Association of Electrotypers has started work on a study 
of nickel electrotyping problems. The work at first 
will consist of a general survey of methods and materials 
in order to determine the relative effects of the various 
factors, including wax, graphite, and the nickel solutions. 
Mmufacturers of gr@hite have cooperated by sending in 
samples of their materials. 

The research upon the throwing power of nickel so lu- 
tions has been completed and results have been prepared 
for publication in the near future in the Transactions 
of the American Electrochemical Society and in the Month- 
ly. Review of the American Electroplaters' Society. 

Satisfactory progress is being made upon the study 
of nickel plating upon zine and of the protective value 
of nickel plating upon iron and steel. 


Data obtained to date in the use of glue in coated 
papers were compiled and this information, together with 
twenty-one samples of different papers produced, was sub- 
mitted to a number of coated paper mmufacturers for their 
comments. It is hoped by this means to find how these 
papers are regarded by the trade for actual usage and also 
to find if the opinions of the investigator regarding the 
various properties of the papers agree with those of per- 
sons having practical experience with such papers. 


The work which the Bureau has been conducting at 
Edgewood Arsenal on the flow of air through orifices has 
been mentioned previously in the Bulletin. (See Bulletin 
No. 85, Item 7). In addition a much more extensive and 
more fundamental investigation of orifice and other meters 
is being carried on at the Pitney Courth Station of the 
People's Gas Light and Coke Co., Chicago, 111, wherg there 
are very unusual opportunities for making absolute measure- 
ments of volume by means of a large gas holder. 

This project was initiated by a committee of the 
American Gas Association and the Natural Gas Association 
of America, of which Mr. M. E. Benesh is Chairman. The 
Bureau is cooperating in this work, and it is expected that 
the results will be made available in a joint publication 
by the Bureau and the committee. 
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The Bureau's contribution to the investigation con~ 
Sists in loaning inetruments, furnishing advice on ex- 
perimental procedure, arrangement of program, and theo- 
retical matters, and the services of an observer, Mr.H. 
S. Bean, Chief of the Ges Measuring Instruments Section, 
who is actively engaged in the experimental work and al- 
so acts as the Bureau's representative. 


14 Nondestruc- Progress Report No. 2 on Nondestructive Methods for 
tive Testingof Testing Wire Repe was issued July ist. In this report 
Wire Rope is indicated the progress of the Bureau's investigation 


of the possibility of developing a nondesttuctive method 
of testing wire rope in service. The study of the ef- 
fect of stress on the magnetic properties of steel wire 
has been completed and the results are briefly outlined 
in the report just mentioned. A detailed description of 
the investigation and of the results has been prepared 

as a scientific paper. A study has also been made of the 
effect of wear, and the data are now being analyzed, 

Work in the immediate future will cover a study of the 
effects of corrosion and fatigue. 


15 Standard Arrangements have been made for the transmission of 
Brequency Radio standard frequency signals for the Bureau of Standards 
Transmissions by station 6XBM, Stanford University, Palo Alto, Calif. 
in California. Beginning in September, these signals will give to the 
western part of the United States the same standard fre- 
quency service that is available in the eastern half of 
the country through the transmissions from the Bureau of 
Sug. cerds laboratory in Washington. In preliminary trials 
the 5XBM signals have been heard as far east as Minneapolis, 
Minn. 
The signals will duplicate those of the Bureau of 
Standards in schedule, character, and possible methods of 
utilization. The schedule of transmission will be exactly 
asvihedne July number of the Radio Service Builetin for 
September 5 and 22, except that the times will be Pacific 
Standard time instead of eastern standard time. The trans- 
missions are from 11:00 P.M. of the date scheduied to 
12:52 A.M. On September 5 the frequencies will be from 
300 to 666 kilocycles (1000 to 450 meters) and on Septem- 
ber 22 from 550 to 1500 kilocycles (545 to 200 meters). 


16 Primary A methed of high accuracy for the primary standardiza- 
Radio Frequency tion of radio frequency has been developed by the Bureau 
Standardization of Standards. Comparison is made between the frequencies 
by Use of the of two alternating currents, one of radio frequency and 
Cathode-Ray one of an accurately known audio frequency by the use of 
Oscillograph Lissajous figures produced in a cathode-ray tube. The 
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Lissajous figures were formed on the fluorescent screen 
by the alternating electric fields from two generating 
sets applied to two pairs of small condenser plates 
mounted in the tube at rizht angles to each other and 
to the electron stream. 

The procedure adopted was to adjust a radio-fre- 
quency generating set to a known miltiple of the audio 
frequency by the use of the Lissajous pattern produced 
in the cathode-ray oscillograph. 

The standard wavemeter was then brought into resonance 
with the radio-frequency generating set and read for the 
known frequency. A range from 1 1/2 to 22 times the known 
audio frequency was covered in this matter. Further ex- 
tension of the frequency was made by use of an intermediate 
generating set which could be compred directly with the 
known audio frequency. The range of the wavemeter stand- 
ardized in this manner is from 3.5 to 5000 kilocycles. 

The paper describing this work is Bureau of Standards 
Scientific Paper #489, "Primary radio freqmency standard- 
ization by use of the cathode-ray oscillogrph", by G. 
Hazen and F. Kenyon. A copy of this paper may be obtain- 
ed for 10% from the Suprintendent of Documents, Govern- 
ment Printing Office, Washington, D.C. 


On August 1 the Bureau of Standards brought to a 
close the taking of observations in its study of radio 
distance range. This study has been in progress for two 
years, and has as its aim the securing of statistical 
data on the actual distances of broadcast reception and 
the effects of varying conditions such as fading, atmos- 
pherics, station interference, radiating receiving sets, 
weather, etc. The observations were de on the signals 
from stations KDKA, Pittsburgh, Pa., and WLAG, Minneapolis, 
Minn., by about 200 voluntary observers located at varying 
distances up to 1000 miles from these stations. These 
tests were so organized and the recording forms so devised, 
that it is possible to snalyze the complex data with 
mechanical tabulating machines. Preliminary results in- 
dicate that the major obstacles to broadcast reception in 
these tests were, in the order named, other broadcast sta- 
tions, atmospherics, fading. About 50,000 separate observa- 
tions were made. The analysis of these will require con- 
siderable time. When the results are available, or a pubr 
lication issued, announcemant will be made in the Technical 
Newe: Bulletin. 
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PUBLICATIONS OF THE BUREAU OF STANDARDS RELEASED DURING JULY 


Scientific Papers 


S 488 Thermat expansion of molybdenum. . . Peter Hidnert and 
W. B. Gero. 10 Z 


S 489 Primary Radio-Fremency Standardization by use of the 
Cathode-Ray Oscillograph...Grace Hazen & Frieda Kenyon 10 ¢ 


Technologic Papers 


T 257 Development of a Method for Measurement of Internal 
Stress in Rrass Tubing..-Robert J. Anderson and 
Everett G. Wahlman. 5 Z 


T 258 Strength of Stee] Tubing Under Combined Column and 
Transverse Loading, including Tests of Columns and 


Beams.... Tom W. Greene. 152¢ 
Circulars 
© 101 Physical Properties of Materials. (2nd edition) 40 ¢Z 
C 134 United States Government Specification for Fire-Ex- 
tinguishing Liquid (carbon tetra-chHoride base) 
(2nd edition) 5 ¢ 


C164 United States Master Specification for Flat Glass for 
' Glazing Purposes. 5 ¢ 
Simplified Practice Recommendations 


Simplified Practice in the Marine Field. 5 ¢Z 


These publications can be obtained from the Superintendent of 
Documents, Government Printing Office, Washington, D. C., at 
the prices indicated above. 
Respectfully, 
George K, Burgess, Director. 


HGB. 
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